Translatioii of Sefereisce I 

IClaims for the Patent] " ' ' ' ' 

C CI aim 1] 

A paper^ characterized in that the paper is neutrally sized 
with alkylket'ene diaser or alkylketene dlmer and aiuminiim sulfate 
in a pulp slurry in a paper-making process, and epichiorohydrin 
is added thereto as a paper-str<engthei:iing agent in an amount of 
0.3% or less based on the amount of the pulp. 
[Claim 2] 

The paper, wherein the pulp has a lignin content of less 
than 0.3%. 
[Claim 3 I 

The paper as claimed in any one of claims 1 and 2? wherein 
the paper coiitai^is a pdlyisdcyanate resin impregnated therein. 
[Claim 4] 

The paper as claimed in claim 3, wherein an isoGyanate 
component of the polyisocyanate resin is isophorone diisocyanate^ 
xylylene diisocyanate> or a mixture thereof. 

[Claim 5] 

The paper as claimed in any one of claims 3 and 4, wherein 
the resin is impregnated in an amount of 6% or less based on the 
amount of a paper substrate. 
[Claim 6] 

A composite container comprising an inner container made of 
plastic coated with an outer container made of polylsocyanate- 
resin- impregnated paper having hot-water resistance, the outer 
container being made of the paper of any one of claims 1 to 5, 

[Claim 7 J 



- 1 - 



The composite container as claimed in claim wherein the 

outer paper container is a pulp mold. 
[Detailed Description of the Inventionl 
[0001] 

(Field of the Invention] 

The present invention relates to water-resistant paper for 
dse as bxiildiiig materials such as decorative sheets, wallpapers, 
etc.; packaging materials for toiletries, beverages^ foods^ 
etc; and labels and other industrial materials. The present 
invention specifically relates to water-resistant paper having 
high water resistance, warm-water resistance, and hot-water 
resistance, even under conditions of exposure to warm water or 
hot wat^r, 
[0002] 

(Conventional Art] 

With the increasing concern in recent years about 

en^^'iromrsental problems, containers and packagii^g inateriais have 
been required to have easy disposability^ and there is an 
increasing demand for ©asy incineratability and recyclabiiity 
and also for use of recycled materials. Various products have 
been proposed, including bottle- or tray-shaped paper containers, 
as well as composite containers made from a combination of a 
paper container and plastic, Mso in the fields of building 
materials such as decorative sheets, wallpapers, and the like, 
and industrial materials such as labels and the like, so-called 
paper products containing a greatly reduced amount of plastic 
have been proposed. In the field of containers, composite 
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containers that can be separated into paper and plastic for 
disposal have been proposed, for example. 

[0003J 

However / when used as a paper container ^ conventional water- 
resistant paper absorbs water especially ac the end race of the 
paper; whereby the strength of the paper substrate is 
significantly decreased^ and sufficient strength cannot be 
tnaintained; conxj-entional water-resistant paper chus cannot be 
regarded as having sufficient water resistance. Further, paper 
containers made of conventional water-resistant paper are 
iiaparted with water resistance that only withstands temporal 
exposure to water or warm water in the kitchen or lavatory, and 
thus are not resistant enough for use in an enviromaent of 
continuous exposure to warm water in a bath roozn. In case of 
application to foods and beverages, such conventional paper 
cannot be used as water-^resistant paper for containers that need 
sterilization or cooking in hot water, 
t 0004 J 

In addition^ also in case of application to building 

materials and industrial raaterials such as wallpapers, labels, 
etc.^ the conventional water-resistant paper is not resistant 
enough for use as materials for the interior of bath room or as 
labels of shampoo and conditioner bottles used in the bath room. 
Accordingly plastic mexnbers have been used. 
[QOOSj 

Although the inventors propose impregnated paper having hot-- 
water resistance imparted by impregnation with a poiyisocyanate 
resin (Japanese Patent Application No. 2000-11840) ^ such 
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impregnated paper still has problems that the hot water- 
resistant paper may undergo discoloration when exposed to warm 
water for a long period of time or during a cooking process such 
as boiling sterilization or retort sterilization^ thereby 
degrading the appearance, 
r 0006 1 

[Problems to foe Solved by the Invention] 

The present invention was accoiaplished to overcoMe the above 
problems. An object of the present invention is to provide paper 
which prevents discoloration and has excellent decorabilityf and 
having a good water-resistant physical property and a hot water- 
resistant physical property, and thereby provide water-resistant 
paper and hot water-resistant paper which are scarcely 
discolored and have excellent decorability, and being capable of 
preventing discoloration and degradation of appearance as 
occurred in conventional hot water-resistant paper, and 
applicable to paper containers and labels of plastic bottles for 
use in the bath room^ and also to paper containers and paper 
labels for foods that are cooked/sterilized with hot water. 
[00071 

[Means for Solving the Problems] 

The above problems can be solved by the following means. 
COOOSj 

The first aspect of the present invention is a paper^ 
cJiaracterized in that the paper is neutrally sized with 

alkylketene disier or alkyiketene dimer and aliuriinum sulfate in a 
pulp slurry in a paper-making process ^ and epichlorohydrin is 
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added thereito as a paper-strengthening agent in an amount of 
0,3% or less based on the amount of the pulp. 

[0009] 

The second aspect of the present invention is paper, 
characterized in that the pulp has a lignin content of less than 
0.3%. 
[00103 

The third aspect of the present invention is paper as 
claimed in any one of claims 1 and 2, wherein the paper contains 
a polyisocyanate resin impregnated therein. 
[0011] 

The fourth aspect of the present inv^ention is paper as 
claimed in claim 3, characterized in that an isocyanate 
component of the poly isocyanate resin is isophorone diisocyanate/ 
xylylene diisocyanate, or a mixture thereof, 
[00123 

The fifth aspect of the present invention is paper as 
claimed in any one of claims 3 and 4, characterized in that the 
resin is impregnated in an amount of €% or less based on the 
amount of a paper substrate* 

[0013] 

The sixth aspect of the present invention is a composite 
container comprising an inner container made of plastic coated 
with an outer container made of polyisocyanate-^resih- impregnated 
paper having hot -water resistance, the outer container being 
made of the paper of any one of claims 1 to 5. 
[00143 
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The sm^enth aspect of the present xnveBtion is the coiaposite 
container as claimed in claim 6^ characterized in that the outer 
paper container is a pulp mold. 
COOIS] 

[Embodiments of the Invention] 

Embodiments of the present invention will be described 
hereinafter in further detail. 

[Q016] 

According to the present invention, a pulp slurry is nsed as 
a raw material in the paper-saaklng process. The pulp used for 
paper-making is not limited to wood pulp such as softwood p^ilp, 
hardwood pulp. Not only wood pulp but also kenaf, bamboo, 
bagasse snd the like may foe used, h pulp material containing 
these materials at arbitrary proportions can be used. The basis 
weight of the paper may be suitably selected according to the 
purpose within the range of from 20 g/ra^ to mO gM\ 
[0017] 

men the above pulp material is subjected to paper-making or 
pulp molded, a sizing agent and a paper-strengthening agent are 
Incorporated into a pulp slurry. Using alkylketene dimer or 
alkenyi succinic anhydride, together with aluminum sulfate as a 
fixer, neutral sizing Is performed. The pH of the pulp slurry in 
this case is preferably from about 6.5 to about 8.0. Alkylketene 
dimer and alkenyi succinic anhydride used as sizing agents for 
neutral siting have excellent heat stability, and rarely cause 
discoloration even when exposed to hot water of 120" for 30^ 
minutes as in retorting. 
[00181 
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Moreover , acid sizing with rosin and alminmrt sulfate 
generally requires a relatively large amount of aluiainura sulfate 
to be used- As a result, a large amount of aluminum sulfate 
remains in the obtained paper or pulp mold. Rosin has poor heat 
stability, and often causes discoloration. Further^ because of 
the large amount of remaining sulfuric acid, discoloration is 
caused by dehydration due to the moisture in the normal 
atmosphere^ etc, 
[0019] 

Further, considering the stability of the web during paper- 
making, it is preferable to add an epichlorohydrin internal 
agent used as a wet paper-^strengthening agent. However, 
epicMorphydrin agents al^o have poor heat stability. They 
easily cause discoloration especially when exposed to hot water. 
The amount to be added is determined so as to stabilize paper- 
making and provide paper durability within a desired range after 
the paper-making- When the amount of epichlorohydrin agent is 
0,3% or less based on the pulp/ discoloration due to hot water 
treatment can be prevented « 
[0020] 

According to the present invention, the pulp has a lignin 
content of less than 0.3%. Although LBKP and NBKP are generally 
used as pulp materials^ also in such bleached pulps^. no small 
amount of lignin or lilce impurities remain. Such lignin 
components also have poor heat stability, and undergo 
discoloration into brovm when exposed to hot water during 
retorting. In a pulp bleaching process, when the pulp is 
bleached so that the residual lignin amount reaches less than 
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0,3% based on the pt^ip, the discoloration under hot water 
conditions such as retorting can he prevented. 

further^ according to the present invention, P&P^^ 
impregnated with a polyisocyanate resin is used. As resins for 
impregnation into a paper substrate, the following kinds are 
generally used. Examples of resins that can impart dry strength, 
water resistance, and wet strength to a paper snbv^trate are 
polyvinyl alcohol resin, polyacryiamide, starch, and the like, 
Usable as paper-strengthening agents are urea formaldehyde 
resins, inelamine formaldehyde resins, starch, polyaiaideaminef 
epichlorohydrln laodif ication products thereof, various latexes 
including natural rubber latex, synthetic rubber latexes such as 
SBR,. l^B.f poiychloroprene, and the like, poiwinyl acetate, 
acryiate resin, polyvinyl chloride, polyvinyiidene chloride, 
resin latexes of copolymers thereof, etc. 
[00221 

Examples resins that can also iiapart hot-water resistance 
are thermosetting resins such as silane resins, melainine resins, 
and the like. In addition, according to the required temperature 
limit, thermoplastic resins such as acrylic resin, polyester 
resin^ polyethylene resin, polypropylene resin, and the like are 
also usable. 
[0023] 

The inventors suggest that, among these impregnants that 
impart water resistance, use of a polyisocyanate resin 
remarkably improves hot-water resistance {Japanese Patent 
Application Ho, 2000-11840) , Moreover, when water repelience or 
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a like addifclonai functioti is required, insofar as necessary 
hot-water resistance is not impaired, the abox'e resin materials 
can be used in coaibinatxon or as a mixture according to the 
level of required functionality. 
[0024] 

The impregnation of paper with the isocyanate resin improves 
the wet strength of the paper. Owing to the urea compound formed 
from the isocyanate and the moisture in the paper, the 
isocyanate-impregnated paper is provided with extremely high 
heat resistance, water resistance, and hot-water resistance^ and 
also with remarkably reduced water absorbability. Use of 
isGcyanate-resin-impregnated paper as an outer container 
achieves a coBiposite contaiii^r that exhibits extremely excellent 
firmness/ buckling strength, etc., not only in a dry state but 
also in a wet state. Further, also in boiling sterilization or 
retort sterilization, when the outer container is laade of 
isocyanate-resin- impregnated paper, such a composite container 
exhibits extremely high firmness in such hot water conditions, 
thus serving as a container having hot-water resistance. 
[0025] 

Isocyanate resins for impregnation may be any of various 
known polyisocyanate compounds, examples thereof including 
aromatic diisocyanates such as phenylene diisocyanate (PDl), 
tolyiene diisocyanate (TDI) , naphthalene diisocyanate (NDI), 
4/ 4' -diisocyanate diphsnylmethane {MDI) , etc.; aromatic 
aliphatic diisocyanates such as xylylene diisocyanate (XDIh 
etc; aliphatic or alicyclic diisocyanates such as 
hydrogenerated TDl, hydrogenerated XDI, hydrogenerated MPI^ 
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hexametiiylene diisocyanat© (HMDI), isophorone diisoGyaiiate 
{IPDI>/ etc.; derivatives thereof such as polyol adducts; biuret 
polyisoeyanates; trimers thereof such as tri- or higher 
functional polyisocyanates; and tri functional isocyanateg sueli 
as lysine trlisocyanate (LTI) . In addition, various oligomers 
and polyiaers containing isocyanate can also be used. 
[002 6] 

The impregnated paper includes paper in which a resin has 
been internally added to the paper substrate during paper-making 
or paper in which a resin has been externally added to the paper 
substrate after paper-iDRaking . 
[0027] 

When the impregnated paper is internaily impregnated in a 

paper-making process, the resin can be uniformly distributed all 
over the paper component in the thickness direction. Further^ 
resin is^jregnation during paper-making allows the impregnated 
paper density and thickness, the amount of internally added 
resin, etc., to be arbitrarily determined according to the level 
of paper component functionality desired for the cojaposite 
container. In case where multilayer paper-making is employed to 
produce impregnated paper or to process the same into a pulp 
moldy the resin may be sprayed between the layers during paper- 
making , 
[00281 

It is also possible to impregnate the paper as a secondary 
operation after paper-making. Examples of such external 
impregnation methods include a dipping method in which a fiber 
structure is dipped in an impregnant whereby an excessive amount 
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of impregnaut can be texaporarily provided, and a method in which 
a necessary aniount of iiapregnant is sprayed onto a fiber 
structure. In case 'where the fiber structure has a paperboard- 
like configuration;, methods in which the fiber structijre is 
coated or impregjiated with a predetermined amount of impreguant 
are preferable^ such as gravure coating xaethod, roll coating 
method, etc. It is also possible to impregiiate the siibstrate 
fiber structure with an Impregnant from the back and front 
thereof. 
r0029] 

Further, in a gravure impregnation siethod including tv.'o or 
fiiore unxtS/ first, an impregiaant for impregnation into a paper 
siibstrate is applied to the paper substrate from one side or 
both sides thereof, so that the impregnant penetrates into the 
substrate. In the subsequent final unit, a coating layer can be 
formed on the surface of the paper substrate, for example. The 
thus-obtained impregnated paper contains, for example, a wet 
paper-strengthening agent entirely impregnated therein, thus 
having high wet strength, and also has high ■water-repellent 
effect by provision of a 'water-repellent agent or the like on 
the surface thereof. That is, so long as it supplies an 
impregnant to a paper substrate, depending on the kinds of paper 
substrate and impregnant used, any method can be selected. 
Further, because such processing is performed in a secondary 
operation laanner, as compared with a paper-making process, a 
smaller amount of processing is performed at lower cost. 
roo30] 
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According to the present invention, a polyisocyanate resin 
is used as an impregnant^ whose isocyanate component is 
isophorone diisocyanate, xylylene dtisocyanate^ or a fixture 
thereof. Because tfae isocyanate resins themselves suffer less 
discoloration due to hot water, the following examples are 
preferable; aroiaatic aliphatic diisocyanates such as xylylene 
diisocyanate {XDI), etc.; aliphatic or alicycie diisocyanates 
such as hydrogenerated XDI, isophorone diisocyanate (IPDI); 
etc.; derivatives thereof such as polyol addnctsj biuret 
polyisocyanates; and trimers thereof such as tri- or higher 
functional polyisocyanates. With respect to the terminal 
isocyanate groups therein, XDI and IPDI have excellent stability 
and cause less discoloration, and therefore, either of these or 
a mixture thereof is preferably used. 
[0031] 

Further, according to the present invention, the resin 

impregnation amount is 6% or less based on the paper substrate. 
This is because an isocyanate resin is remarkably effective in 
increasing the wet strength, and even an iiapregnation amount of 
6% or less leads to an increase in wet strength under harsh hot 
water conditions. The amount is preferably from about 2% to 
about 4%, A SKialler impregnation aiaouht is more preferable, 
because the Isocyanate resin itself also somewhat undergoes 
discoloration , 
10032] 

The composite container of the present invention has 
excellent hot-water resistance, and the outer paper container 
thereof undergoes very little discoloration. Such a composite 
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container thus can bs used as a paper primary packaging for 
foods, v/iiich is subjected to hot-water treatiaent such as boiling 
sterilization, retort sterilization/ or the like. 
100331 

The material resin for a plastic container used as the inner 
container in the present invention may be any of those that can 
be processed by molding such as vacuiM molding, pressure iKolding, 
injection iTiolding^ blow molding, etc, examples thereof 
including polyethylene terephthalate resin, . 
polyethylenenaphthalate resin, mixtures thereof, polyoiefln 
resins such as polyethylene resin, polypropylene resin, cyclic 
polyolefin resin, and the like, poiyacryionitrile resin, etc. 
Plastic dohtalners formed by any prodluction method can be used, 
such as a two or more layered container provided with layers of 
EVOH, MX nylon, etc., having excellent barrier properties, 
r0034| 

It is also possible to use a laminate forined of an 
iiapregnated paper provided with a resin layer (s) on one or both 
sides thereof, S preferable example is one having a structure 
wherein a polyethylene resin or polypropylene resin is laminated 
on the outer surface of impregnated paper v^hich serves as an 
outer container. The inner surface may also be provided with a 
polyolefin resin such as polyethylene or polypropylene, a 
barrier resin such as polyester resin, polyasiide resin, or an 
ethyiene-vinyl alcohol copolymer alone, or a composite film 
comprising a mixture thereof, etc. 

[Examples] 
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Specific examples of the present invention will be described 
in detail hereinafter, 

[0036] 

<lxair^Ie l> 

Using a mi>:ed pulp of HBKP and LBKP having a lignin content 
of 0.28% as a pnlp raw material. Internal neutral sizing was 
performed with alkylketene diraer and aluminum sulfate, 
epichiorohydrin was then added thereto as a wet paper 
strengthening agent in an amount of 0.3% based on the pulp 
weight, and an uncoated cup paper having a basis weight of 300 
g/m^ was thus produced. The obtained cup base paper was 
impregnated with an IPDI adduct-based isocyanate res-ln by a 
gravure coating method^ thereby giving impregnated paper. 
Printing was performed on a part of the impregnated paper. The 
paper was then punched to make an outer container of a tray- 
shaped composite eontainer> and formed into a box, thereby 
giving an outer container of a composite container. The 
container was placed in a vacuuxa-molding die, and a plastic 
resin sheet was formed on the inner surface thereof, thereby 
giving a composite container. The plastic sheet is structured, 
from the container inner surface side, as follows: P?/adhesive 
resin/E'VOH/ adhesive resin/PP/adhesive resin. The adhesive resin 
of the outermost layer adheres to the above-mentioned outer 
container by heat of the vacuum molding, and a composite 
container is thus formed. The capacity of such a composite 
container is 250 Ed. The obtained composite container, as 
containing processed food inside, was resistant enough to 
withstand retort sterilization at 121°C. The outer paper 
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container of the composite container after the retort 
sterilization exhibited little discoloration^ and the 
discoloration AE before and after the retort sterilisation was 
1,4 or less. This led. to the conclusion that the composite 
container has excellent retort resistance in terms of not only 
deformation but also discoloration^ and the paper used for the 
exterior of the contaiher is paper that undergoes very little 
discoloration wheii subjected to hot water treatment in retort 
sterilisation. 

roo3?j 

<Gomparativs E^xample 1> 

Using the same mixed pulp of HBKP and LBKP as used in 
Exaxaple 1 ha^ng a lignin content of 0,281 as a pulp raw 
laaterlali- internal neutral sizing was performed with alkylketene 
diaer and aluminum sulfate^ epichlorohydrin was then added 
thereto as a wet paper strengthening agent in an aisount of 0,5% 
based on the pulp weight, and an uncoated cup paper having a 
basis weight of 300 g/m^ was thus produced. The obtained cup 
base paper was impregnated with the same If*DI adduct-based 
isocyanate resin as used in Example 1 by a gravure coating 
method; thereby giving impregnated paper. Further^ printing? 
punching, and box-Making were preformed in the same manner as in 
Example 1, thereby giving an outer container of a composite 
container. The same plastic resin sheet as used in Example 1 was 
formed on the ixmer surface thereof, thereby giving a composite 
container of the same shape as in Example 1. The obtained 
composite container, as containing processed food inside, was 
resistant enough to withstand retort sterilization at 121*^C. The 
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outer paper contaimr of the composite container after retort 
the sterilization exhibited slightly great discoloration^ and 
the discoloration AE before and after the retort sterilization 
was 2.8. This led to the conclusion that the composite container 
has excellent retort resistance in terms of deformation, but 
cannot be regarded as having excellent retort resistance in 
terms of discoloration. The paper used for the exterior of the 
container underwent great discoloration when subjected to hot 
water treatment in retort sterilization^ and thus cannot be 
regarded as hot water-resistant paper. 
[0038] 

<Comparati'^/e Example 2> 

Using the same mixed pulp of NBKP and LBKP as used in 
Example 1 having a lignin content of 0.8% as a pulp raw material, 
internal treatment was performed with the same agents as used in 
Exas^le 1 in the same amount, and an uncoated cup paper having a 
basis weight of 300 g/m^ was thus produced. The obtained cup 
base paper was impregnated with the same IPDI adduct-based 
isocyanate resin as used in Example 1 foy a gravure coating 
method/ thereby giving impregnated paper. Further^ printing^ 
punching, and box-making were preformed in the same manner as in 
Example 1, thereby giving an outer container of a composite 
container. The same plastic resin sheet as used in Example 1 was 
formed on the inner surface thereof ^ thereby giving a composite 
container of the same shape as in Example 1. The obtained 
composite container was, as containing processed food inside^ 
resistant enough to withstand retort sterilization at 121°C. The 
outer paper container of the composite container after retort 
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the sterilisation exhibited slightly great discoloratiaii^ and 
the discoloration AE before and after the retort sterilization 
was 3.4, This led to the conclusion that the cosiposite container 
has eKcellent retort resistance in terms of deformation., but 
cannot be regarded as having excellent retort resistance in 
terms of discoloration. The paper used for the exterior of the 
container underwent great discoloration when subjected to hot 
water treatment in retort sterilization^ and thus cannot be 
regarded as hot water-resistant paper. 
[00393 

lAdvantage of the Invention] 

The present invention has made it possible to provide hot 
water-resistant paper that has excellent hot-water resistance 
and causes little exterior discoloration. Farther^ by using such 
hot water-resistant paper that causes little exterior 
discoloration for an exterior of a composite container, it has 
become possible to provide a hot water-resistant paper container 
having excellent decorability. 
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